Abstract: Solvatochromic properties of a series of bis(3-substituted derivatives of acetylacetone)copper(II) (X-acacH , X = Cl, H. CH ) complexes were studied. All the complexes demonstrated negative solvatochromism. 
INTRODUCTION
as Gutmann's donor number, DN (donor number is a
The phenomenon of solvatochromism which refers to standard of dichloromethane) [13] , Mayer and Gutmann's changes in electronic absorption spectra with solvent is acceptor number, AN (the electron acceptor property of one of the important topics in solution chemistry. a solvent) [14] , Dimroth and Reichardt's E (30) (a measure Although most, if not all, complexes are solvatochromic to of the ionization power of a solvent ) [15] , Kosower's some extent, the term is usually applied to species that Z (an empirical measure of solvent polarity), Kamlet-Taft's demonstrate shift in energy of at least a few hundred α (hydrogen bond donation of the solvent), β wavenumbers with variation in solvent. There are many (hydrogen bond acceptance of solvent) [16] and useful application for this phenomenon in analytical and π* (polarity/polarisability parameter of solvent) [17] . industrial purposes such as use in Lewis acid-base color In many cases it was found that, the shift in the electronic indicator [1, 2] , imaging [3-6], photo-switching [7] [8] [9] and absorption spectra of the complexes depends on more sensor materials [10] and also utilizes to develop optical than one solvent parameter. Thus several computational sensor materials to monitor pollutant levels in the methods for correlation of the experimentally observed environment [11, 12] . Among the solvatochromic metal quantities to the solvent properties have been developed complexes the copper(II) complexes have received great to study the solvatochromic effect [18] . One of the attention due to presence of a strong Jahn-Teller effect statistical methods is stepwise multiple linear regression which resulted in a simple and regular changes in their (SMLR 
Experimentl:
The complexes of [Cu(X-acac) ] were 2 prepared according to published procedures [31] . All solvents were spectral-grade and all other reagents were used as received. All the samples were dried to constant weight under a high vacuum prior to analysis.
The electronic absorption spectra were measured using a Braic2100 model UV-Vis spectrophotometer.
Data Analysis: All the absorption maxima reported were taken from experimental curves of the d-d transition of the complexes. Multivariate statistical methods have been used in the classification and selection of solvents. The empirical parameters of the solvent polarity were used as basic data sets. These parameters can be obtained directly from literature [32] . The extraction of the chemical information contained in such a data set can be carried out by statistical method of Multiple Linear Regression analysis (MLR). Multiple linear regression of a dependent variable Y , with a series of explanatory variable X ,X , X ,
etc., in Equation (2) (explanatory variable) represent independent but complementary solvent parameters which account for the solute-solvent interaction mechanism and a , a , a , etc. In this report a stepwise multiple linear regression (SMLR) method was used to generate the best models of the solvent parameters using SPSS/PC software package [33] . The stepwise method involves three main steps 1) identifying an initial model, 2) changing the model at the previous step by adding or removing a parameter and 3) obtaining the best model when stepping is no longer possible and all the parameters reviewed and evaluated to specify which one contributes the most to the equation [34] . The variance of the data in this procedure plays a main role so that when a new parameter is entered into the equation its value changes. When the importance of a parameter with entering new data decreases the stepwise method removes the weakened parameter. This procedure continues till a final equation is obtained. The final equation is also tested for stability and validity of the results by the computer program itself. The appropriate equation is selected by considering four criteria, namely, multiple correlation coefficients (R), standard error (S.E.), F-statistic and the number of parameters in the model (N). The best model is the one with higher R and F-values, lower standard error, the least number of parameters and high ability for prediction [35] . In Parameter selection, variables with small variance t (not significant at the 5% level) were then removed. "t" value is the solventindependent coefficients divided by S.E.
RESULTS AND DISCUSSION
All the complexes are easily soluble in a wide range of organic solvents. The presence of a strong Jahn-Teller effect on the Cu(II) ions made them good solvatochromic probes. The electronic absorption spectra of the complexes are characterized by a broad structureless band in the visible region attributed to the promotion of an electron in the low energy orbitals to the hole in d x -y To explore the solvent effects on the absorption offered in Equation (1) one by one to the statistical spectra of the complexes, the absorption frequencies (v max ) computer program, being accepted, rejected, or exchanged were correlated with the solvatochromic Equation (1) .
until certain statistical criteria are met. The solvent Hence, The frequencies of the d-d absorption transition parameters used include Gutmann's donor DN and band (v max ) of each complexes in various solvents with acceptor numbers AN, electron pair donating ability their own solvent parameters shown in Table 2 were β, hydrogen bonding ability α, Reichardt's E (30) and π*. Fig. 2 . and the contribution of the other solvent parameters were According to the results obtained, the DN parameter rejected based on the statistical criteria explained in the of the solvent has a dominate contribution in Equation (1) acid-base interaction between the chelates around the Three cross-validation parameters, calculated for the copper ions and the respective solvents molecules. Since proposed model, [36] are presented in Table 4. approaching of the polar solvent molecules to the axial The parameters in Table 4 
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